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ABSTRACT

Supplement No. 10 to the Safety Evaluation Report for the application filed by
Arizona Public Service Company et al. for licenses to operate the Palo Verde
Nuclear Generating Station, Units 1, 2, and 3 (Docket Nos. STN 50-528/529/530),
located in Maricopa County, Arizona, has been prepared by the Office of Nuclear
Reactor Regulation of the Nuclear Regulatory Commission. The purpose of this
supplement is to update the Safety Evaluation Report by providing an evaluation
of (1) additional information submitted by the applicant since Supplement No. 9
was issued and (2) other matters requiring staff review since Supplement No. 9
was issued, specifically those issues that required resolution before Unit 2
full-power licensing.
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1 INTRODUCTION AND GENERAL DISCUSSION

l. 1 Introducti on

On November 13, 1981, the Nuclear Regulatory Commission (NRC) staff issued its
Safety Evaluation Report (SER) relating to the application for licenses to oper-
ate the Palo Verde Nuclear. Generating Station, Unit Nos. 1, 2, and 3 (PVNGS 1-3);
Supplement Nos. 1 through 9 to the SER were issued on February 4, 1982; May 17,
1982; September 23, 1982; Harch 15, 1983; November 28, 1983; October 31, 1984;
December 31, 1984; June 1, '1985; and December 9, 1985, respectively. The appli-
cation was submitted by the Arizona Public Service Company (APS or the applicant" )
on behalf of itself, the Salt River Project Agricultural Improvement and Power
District, Southern California Edison Company, El Paso Electric Company, Public
Service Company of New Hexico, Los Angeles Department of Water and Power, and
Southern California Public Power Authority. An operating license (NPF-34) re-
stricted to 5%%uo of full power was issued for Unit 1 on December 31, 1984, and a
full-power operating license (NPF-41) was issued on June 1, 1985. An operating
license (NPF-46) restricted to 5/o of full power was issued on December 9, 1985,
for Unit 2.

In the SER and its supplements, the staff identified certain issues on Units 2
and 3 for which either further information was required of the applicant or
additional staff effort was needed to complete the review. The purpose of this
supplement is to update the SER by providing an evaluation of (1) additional
information submitted by the applicant since Supplement No. 9 to the SER was
issued, and (2) other matters requiring staff review since Supplement No. 9 was
issued.

Each of the following sections of this supplement is numbered the same as the
section of the SER (and its supplements) that is being updated and, unless
otherwise noted, the discussions are supplementary to and not in lieu of the
previous discussions. Appendix A to this supplement is a continuation of the
chronology. Appendix E is a list of abbreviations used in this supplement.
Appendix F is a 'list of principal contributors to this supplement, and Appen-
dix N is the staff's evaluation of Arizona Nuclear Power Project (ANPP) re-
sponses to NRC's letter 0ursuant to 10 CFR 50.54(f).

1.9 Summar of Outstandin Issues

Since issuance of Supplement No. 9, three new issues arose that required the
staff's evaluation. These are identified below along with the section of this
supplement in which the evaluation is discussed:

(1) masonry walls (Section 3)
(2) thermal effects on structural steel (Section 3)
(3) pipe supports (Section 3)

~As of the issuance date of this SSER, APS is the licensee of PVNGS Units 1
and 2 and the applicant of PVNGS Unit 3. However, throughout this SSER, APS

is referred to as the applicant.
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1. 11 License Conditions

Facility Operating License No. NPF-46, issued to PVNGS Unit 2 on December '9,
1985, included several schedular conditions. Subsequent to the issuance of the.lic'ense, the applicant has confirmed by letters that a number of the license
conditions have been satisfied. These conditions are listed below along with
the date of the confirmation letters.

(1) Comparison of control rooms for Units 1 and 2 (ANPP letter 35986, dated
April 8, 1986)

(2) Environmental qualification of hydrogen recombiners (ANPP letter 36035,
dated April 10, 1986)

(3) Correction of human engineering discrepancies (HEDs) (ANPP letter 36072,
dated April ll, 1986)

(4) Implementation of Regulatory Guide 1.97 (ANPP letter 36277, dated
April 17, 1986)

The staff has found acceptable the applicant's request (ANPP letter 36303,
dated April 22, 1986) for an extension, from April 30, 1986, to October 30,
1986, to complete the efforts necessary to make the safety parameter display
system ready for operation. The full-power license for PVNGS Unit 2 will be
revised accordingly.

Two additional conditions will be included in the PVNGS Unit 2 full-power
license to reflect schedular commitments provided by the applicant in letter
submittals. The subjects of the conditions are listed below along with the
dates of the referencing letters.

(1) Additional evaluations of charging pump performance and operability by
June 30, 1986, and by first refueling of Unit 2 (ANPP letters 34127 and
34174, dated November 29, 1985, and December 5, 1985, respectively)

(2) Resolution of design adequacy of masonry walls by December 22, 1986
(ANPP letter 36301, dated April 18, 1986)
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3 DESIGN CRITERIA — STRUCTURE, COMPONENTS, E(UIPMENT AND SYSTEMS

The staff has reviewed three areas related to the design and construction of
certain structures and components which arose after issuance of Supplement
No. 9. The issues are discussed below.

Masonr Walls

During an NRC Construction Assessment Team (CAT) inspection of Palo Verde
Unit 3 held in January-February 1986, it was found that vertical reinforc-
ing steel bars (rebars) were placed too close to the center of cells in-
stead of being placed close to the inner'ace of cells as specified on the
design drawings. It was also found that the "special inspection" allowable
stresses had been used in analysis, whereas the required special inspection
report entitling the use of those allowable stresses was not available.

Followup inspection of the Palo Verde plant revealed that the above situa-
tions also exist for Units 1 and 2. Furthermore, it was found through a
rebar finder that the vertical rebar was spliced in the adjacent cells in-
stead of being spliced in the same cells and all lap lengths were shorter
than the length specified in the design drawings. It was also noted that
one portion of a wall in Unit 2, approximately 3 feet by 4 feet, appeared
to be unreinforced.

As a result of these findings, the staff initiated an evaluation of the
masonry walls.

On March 19 and 20, 1986, NRC staff and its contractor, Franklin Research
Institute (Franklin), performed a field inspection and design audit at the
Palo Verde site. The applicant reported that those masonry walls whose
failure could affect safety-related systems and components existed only in
the control building at elevations 74»and 100 feet, and that the design and
construction of the walls were the same for all three units. The walls at
elevation 74 feet are 12 inches thick, 22 feet tall, and approximately
27 feet long; the walls have two ¹6 vertical bars at 16 inches on center,
and two ¹4 horizontal bars at 4 feet on center in the vertical direction
provided as horizontal bond beams to tie the wall together. The walls at
elevation 100 feet are 8 inches thick, 17 feet tall (with a variable length
of approximately 16 feet to 28 feet), and were reinforced with two ¹5 bars
vertically at 16 inches on center and two ¹4 bars horizontally at 4 feet
on center as bond beams.

The applicant reported that it had conducted 100/o inspection for penetra-
tions at Unit 3, and used a rebar finder to locate rebar for approximately
5X, 25%%d, and 10%%uo (spot check) of wall surface areas at elevation 74 feet
and 0/., 10K, and 60K (spot check) of wall surface areas at elevation
100 feet for Units 1, 2, and 3, respectively.

The field inspection'results indicated that (1) proper materials, such as
masonry block, mortar, grout, and the size of r'ebars had been used;
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(2) blocks were properly laid, mortar joints were properly placed, and
cells were fully grouted although the grout appeared to be a little too
dry; and (3) in addition to the misplacement of vertical rebar as deter-
mined by the CAT inspection, it appeared that, at a penetration on the
elevation 74 feet wall of Unit 3, the horizontal rebar that was supposed
to be inside the bond beam was actually placed about 1 inch above the top
of the bond beam.

During the site visit, the staff was told by the applicant that rebars were
found by radiograph methods in the portion of the wall of Unit 2 which had
been suspected to be unreinforced. So the issue of the unreinforced por-
tion of the wall in Unit 2 was closed.

The walls were designed by Bechtel and were built by another contractor.
Bechtel stated that it had called for an inspection and a certificate of
compliance was submitted by the contractor. Bechtel claimed that since a
certificate of compliance was provided and because a postconstruction in-
spection was performed, this should entitle the use of special inspection-
allowable stresses. However since Bechtel did not hire a special inspector
to perform the inspection during wall construction and to write an inspec-
tion report, the staff told Bechtel on March 20, 1986, that the use of spe-
cial inspection-allowable stresses for such a situation, is not permitted
by the ACI Code, but that the postconstruction inspection results would be
used in the evaluation of the wall capability and adequacy. The staff also
told the applicant and Bechtel that its concerns were whether the walls
were still adequate (1) in resisting bending in the direction perpendicular
to the face of the walls because the placement of vertical rebar was too
close to the center of cells, and (2) in properly transferring vertical
rebar stress to its splicing rebar in the adjacent cell because of the in-
sufficient lap length coupled with a necessary stress transfer through an
8-inch unreinforced zone between the spliced rebars.

Several telephone conferences were held among the staff, Franklin, the appli-
cant, and Bechtel concerning the technical issues of the walls. A meeting was
held on April 11, 1986, at Bethesda, Maryland, to discuss preliminary analysis
results on the as-built walls and was attended by the staff, Franklin, the
applicant, and Bechtel. The applicant submitted the as-built wall analyses by
letter dated April 16, 1986.

The review of the April 16, 1986, submittal has not been completed and is
continuing. Nevertheless, the review, results have enabled the staff to
determine the stress conditions during an operating basis earthquake (OBE)
and a safe shutdown earthquake (SSE) for the wall bending in the direction
perpendicular to the face of the walls as follows:

(1) At elevation 74 feet, the calculated compressive stresses in the wall were
slightly higher than allowable stresses; the rebar stresses were lower than
allowable stresses when compared with the stress criteria in the Standard
Review Plan. Since no prism tests were conducted during construction, the
wall strength in compression was selected from ACI-531-79 masonry code by
the type of block and mortar used. The code approach is conservative and
the actual strength is usually higher than the code-specified strength.
Furthermore, the allowable stresses for OBE and SSE were established by
using the code-specified strength and by considering the condition of no
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(2)

special inspection. Thus, the allowable stresses used in this analysis
were conservative. On the basis of the field inspection results, it is
believed that the actual wall strength in compression should be higher
than the code-specified strength and, thus, would increase the allowable
stresses to above the calculated values. Therefore, although the. bending
capabilities of the wall in the direction perpendicular to the face of the
walls are reduced because the vertical rebars were placed too close to the
center of cells, they are considered to be still adequate for both OBE and
SSE. However, because of the insufficient lap length, the calculated bond
stresses in the spliced bars have exceeded the allowable stresses substan-
,tially for OBE and SSE. Although the walls would still be capable of sur-
viving SSE, the safety margin or confidence level in this assessment is
much less than desirable and strengthening the walls in this regard appears
to be likely.

At elevation 100-feet, the calculated bending and bond stresses are lower
than allowable stresses and, thus, the walls appear to be still adequate
for OBE and SSE. This assessment is subject to verifications of dynamic
analysis and stress calculations of the walls.

Conclusions

The staff notified the applicant on April 17, 1986 of its evaluation results
as stated above. As a result, by letter, dated April 18, 1986, the applicant
responded as follows:

For Units 1 and 2, ANPP will provide an acceptable analysis or per-
form additional testing or implement design modifications on the
masonry walls by December 22, 1986. For Unit 3, these activities
will be completed prior to initial criticality. In the interim,
until such time as these activities are accomplished, ANPP will
take compensatory measures. Based on use of assumptions provided
by NRC, earthquake induced stresses and displacements will remain
at or below the appropriate allowable values as long as the ground
acceleration does not exceed 0.05g. Therefore for any earthquake
registered at the Palo Verde site having accelerations equal to or
greater than 0.05g, ANPP will thereafter commence a normal shutdown
to mode 3 of the operating units and perform an inspection of the
subject masonry block walls and associated safety related attach-
ments. Prior to resuming operations or ceasing the shutdown, ANPP
will assure that no functional damage has occurred to those safety
related attachments.

The staff finds the above commitment acceptable for continuing operation for
Units 1 and 2. The staff will include this commitment as a license condition
for Unit 2.

(2) Thermal Effects on Structural Steel

During the CAT inspection of Palo Verde Unit 3 held in January-February
1986, questions were raised as to whether thermal effects on seismic Cate-
gory I steel structures has been considered in the design. The same design
philosophy of thermal effects and construction practices would also apply
to Units 1 and 2.
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In order to resolve this issue, several telephone conferences were held
among the staff, the applicant, and Bechtel, who was the designer and con-
structor for Palo Verde. A meeting was held on April ll, 1986, at Bethesda,
Maryland, to discuss the thermal effects issue and was attended by the staff,
the applicant, and Bechtel representatives.

After some discussion, it became clear that thermal effects had been
handled differently for three different types of boundary restrai'nts at
Palo Verde as follows:

(1) For freestanding steel structures and structural steel members, such
as beams or columns not connected with rigid concrete structures,
simple bolted connections at member ends were used to minimize thermal
stress buildup. On the basis of past experience, the flexibilityof
such bolted joints would accommodate the thermal effects. For this
type of steel structures, no analysis for thermal effects was actually
performed for Palo Verde because it was taken care of by layout.

(2) For structural steel beams spanning between two walls, slotted holes
were provided in the clip angles that connected the beam to walls.
For this type of steel structures, although no analysis for" thermal
effects has been performed for Palo Verde, the thermal effect was con-
sidered during the selection for the length of the slotted holes. In
order to demonstrate that the length of slotted holes had not been used
up by construction errors, the applicant performed a walkdown of
12 beams in the main steam line compartment of main steam support
structure of Unit 3 and the results indicated that there were enough
lengths in the slotted hole to accommodate thermal expansion for the
steel beams. Calculations were performed for one of the beams con-
sidered to be cr'itical with thermal stress, and the results have
demonstrated that the steel beam, the connecting clip angles, and
embedments in the concrete wall were all adequate to resist thermal
stress.

(3) Where thermal effects and end restraints are considered significant,
design calculations for thermal effects were performed. The staff
audited the applicant's calculations which demonstrated that struc-
tural members have been designed for thermal effects when the need
became apparent.

Conclusions

On the basis of the above evaluation, the staff finds that the use of three
different approaches of handling thermal effects for three different types of
situations at Palo Verde is acceptable and considers that the thermal effects
issue is resolved.

On March 13, 1986, a broken strut-type pipe support was found on the
24-inch main feedwater line to Steam Generator No. 2 of Palo Verde Unit 1
during a surveillance inspection. The break occurred in the welds between
the flanges of two beam members oriented at 90'o each other. The welds
were found cracked, accompanied by significant deformation of the flanges.
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The time of failure is unknown, but the support was intact as of March 1985,
before post-core hot functional testing.

The applicant performed an engineering evaluation of the'oot causes of
this fai lure and reported the final results in a letter dated April 18,
1986. The causes of the fai lure were determined as (1) the exclusion of
certain loads during the design process and (2) the weakness of member
flanges. These loads occur because of the changes in geometry which the
pipe experiences as a result of thermal expansion. Normally such loads
are considered as secondary in nature and are not included in the design
of pipe supports. However, because of the short length of certain strut
members of this support, the thermal displacements amplified significantly
certain loads associated with dead weight loading. These loads induced
bending moments in the welds and flanges which are ordinarily neglected,
but in this case they created high concentrated stresses at the ends of
the welds. Another effect which also contributed to the high stress
state was insufficient weld length or size to accommodate the normal
operating loads, i.e., dead weight plus thermal, in the original design.

Metallurgical studies also performed on the broken welds indicated that
fai lure occurred from a ductile overload and not from fatigue. This
tended to confirm the hypothesis that fai lure occur red because of addi-
tional loads which were not considered in the initial design.

The applicant has revised the stress calculation of this support for
Units 1, 2, and 3. The calculations for the Unit 2 hanger, which was ini-
tially designed stronger, indicates that this hanger would not have failed
under normal operating conditions but would have failed under faulted con-
ditions. The Unit 1 hanger was shown to fail under all operating conditions.

The applicant performed calculations to confirm the deficiency of the
hangers as originally designed, and to verify that proposed modifications
will ensure satisfaction of the required allowables.'hese modifications
consist of the addition of welds in the hanger at the section where the
break occurred, and the stiffening of the upper and lower flanges of one
of the beam members. The staff reviewed these calculations and found them
to be acceptable and in conformance with cur rent engineering practice.

The applicant also performed an extensive review of all safety-related
supports for large bore piping involving 3678 design drawings and "as-
built" documentation. A total of 819 supports, which were designed to
accommodate pipe swaying, were reviewed and it was determined that five
other supports per unit require modification to accommodate the additional
loads as described above. Five additional supports in the main steam and
safety injection systems were also determined to be inadequately designed
for flange bending and require modification. An investigation was also
performed of the design of other equipment supports which might be subject
to localized flange bending failures. The results of this investigation,
indicated that all those designs were adequate.

The applicant has also performed corrective actions by issuing the work
documents for the supports which require modification. In addition, orien-
tation sessions were held with design personnel to assure the need for con-
sideration of lateral loads generated by thermal motion and for proper
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flange stiffening. Written instructions documenting these requirements
were also issued to all pipe support personnel and the PVNGS Design Cri-
teria Manual will be updated to include this information.

Conclusions

The applicant has identified the root causes for the failure under normal operat-
ing conditions of a hanger in Unit 1, and has determined that a similar hanger
in Units 2 and 3 would also fail under faulted conditions. Calculations were
performed to determine the necessary modifications to ensure proper'oad-
carrying capacity of these hangers, and other similar hangers in all three Palo
Verde units, under all specified operating conditions. The staff reviewed these
calculations and found them acceptable. The necessary work documents have been
issued to implement these modifications, and written instructions have been
issued to the project design personnel for consideration in the future design
of similar hangers. The staff finds this acceptable and considers this issue
fully resolved.
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5 REACTOR COOLANT SYSTEM AND CONNECTED SYSTEMS

5.4 Com onent and Subs stem Desi n

5.4.3 Shutdown Cooling (Residual Heat Removal) System

Boron Mixin and Natural Circulation Cooldown Tests

In Supplement No. 9 to the SER, the staff stated that the applicant committed
to perform the boron mixing and natural circulation cooldown tests at Palo
Verde Unit 1 before exceeding 5X power at Palo Verde Unit 2.

On January 24 and 25, 1986, the applicant performed the boron mixing and natural
circulation cooldown tests and cooled the plant using the shutdown cooling system
(SCS) to approach the cold shutdown condition. The purpose of these tests was
to demonstrate the design capability of Palo Verde units relative to BTP RSB 5-1.
The NRC staff observed these tests, which lasted about 20 hours, from the plant
control room. A void in the reactor vessel upper head (RVUH) was observed dur-
ing reactor coolant system (RCS) depressurization using the auxiliary pres-
surizer spray system (APSS) ~ The void in the RVUH was eliminated by use of the
safety-grade gas vent system in the RVUH and the charging system. Shortly after
eliminating the void, the RCS reached SCS initiation conditions.

Although detailed test procedures had been previously developed by the applicant
and reviewed by the staff, the applicant made several changes to these test pro-
cedures shortly before and during the test. On February 6, 1986, the staff met
with the applicant to discuss these changes.

The applicant briefed the staff on the rational for the deviations and, by a
letter dated February 21, 1986, provided a report to justify the deviations.
The following deviations were identified and addressed in its report.

Test initiation method--The test procedure, which was previously reviewed by
the staff, contained the following sequential steps for the initiation of the
test: (1) simultaneously trip all four reactor coolant pumps (RCPs), (2) trip
the reactor on flow projected low departure from nucleate boiling ratio (DNBR),
and (3) establish natural circulation in Mode 3. This test initiation method
was changed to the following sequential steps: (1) trip the turbine, (2) trip
the reactor on high pressurizer pressure, (3) simultaneously trip all four RCPs
approximately 9 minutes after the turbine trip, and (4) establish natural cir-
culation in Mode 3. The applicant's purpose for this change was to use the
results of this test to fulfill the requirement of a turbine trip test as a
part of the power ascension test program. The applicant asserted that this
alternate test initiation method would not comprise the test objectives of the
natural circulation and boron mixing test. The reasons given are as follows:

(1) In response to the staff concern that the short period of forced circula-
tion following the reactor trip may cause significant cooldown at the
upper head and thus voids may not be formed during the cooldown process,
the applicant emphasized that during the natural circulation conditions at
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hot standby, upper head temperatures are largely dominated by the loop
temperatures and upper-head cooling effects (by control element drive
mechanism (GEOM) fans).

RVUH temperatures (driven by the loop temperature and CEDM fans) at the
end of hot standby were not significantly affected by the RCPs operating
for 9 minutes after reactor trip. Thus, the alternate test initiation
method would not affect the test objectives.

(2) Indication of a void in the RVUH was observed during the RCS depressuri-
zation portion of the natural circulation test at Palo Verde Unit 1. The
fact that a void was observed provides additional support to the conclusion
that RVUH temperatures were not significantly affected by the 9 minutes
that the RCPs operated following the turbine/reactor trip.

In response to the staff request, the applicant provided additional data in its
letter dated February 21, 1986, that shows the Palo Verde hot-leg temperatures
for the January 9,- 1986, turbine trip test and the January 24, 1986, natural
circulation test. In the January 9 test, failure of the fast transfer of non-
essential station loads to the offsite power resulted in loss of power to the
RCPs. These data were requested to show the RCS response to a reactor trip
initiated by a loss of RCS flow event. These data show that the hot-leg tem-
perature remains below the full-power temperature at all times following the
reactor trip. Preliminary results of the Palo Verde Unit 1 natural circulation
test show that the RVUH temperature stabilized soon after the hot-leg tempera-
ture stabilized at a value similar to that experienced in the January 9 turbine
trip test. This indicates initiation of a steady-state condition in the RVUH
when the heat loss from the RVUH was balanced by the decay heat generation from
the reactor.

Use of vent valves--In a letter dated August 29, 1985, the applicant com-
mitted to change the test procedure to assume the most limiting single failure.
The test procedure was modified to assume the failure of the train A diesel
generator. Thus, only train B safety-related equipment was to be relied on
during the test. However, during the natural circulation test at Palo Verde
Unit 1, the applicant used trai'n A vent valve (HV-101) and train B vent valve
(HV-105) to establish venting flow path for eliminating the void from RVUH.
This process was not in accordance with the above-stated test procedure.

The applicant stated in its letter dated February 21, 1986, that the vent valves
of the redundant train were used to satisfy a separate licensing commitment
which is documented in the FSAR. This commitment requires that when both
trains A and B are available, one valve powered from train A and one valve powered
from train B will be used to complete a vent flow path. This is to minimize
the possibility of a common mode failure of solenoid-operated valves to shut,
when deenergized.

Use of three char in um s--In its letter dated August 29, 1985, the applicant
committed to using only two of the three charging pumps during the natural cir-
culation test. The actual test used all 'three charging pumps for limited periods
of time during the test.

The applicant stated in its letter dated February 21, 1986, that the reasons for
using all three pumps during the test were that (1) the third charging pump was
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used to compensate for the water being removed from the RCS by letdown and RCP

seal bleedoff during plant cooldown (the use of letdown was to make use of the
boronmeter in the letdown line for RCS boron concentration measurements), and
(2) more charging flow was needed to achieve rapid cooldown at a target cool-
down rate of 75 F/hour during this test. The more expedient cooldown would
provide a greater probability of forming a void in RVUH during system depres-
surization. For test purposes, it was desirable to demonstrate the capability
to handle the voiding.

Use of letdown durin the de ressurization--In its letter dated August 29, 1985,
the app scant committed to securing letdown during the RCS depressurization when
the APSS was in operation. During the actual test, letdown was used during the
RCS depressurization to reduce the pressurizer water level after RCS pressure
had been decreased to approximately 700 psia. The applicant stated in its letter
dated February 21, 1986, that the use of letdown to reduce pressurizer water
level before the elimination of voids from RVUH was to ensure plant operational
safety. Because this was the first upper-head void formation on a Combustion
Engineering (CE) System 80 plant, the operators were careful to approach the
void formation in a safe and deliberate manner. The operator prepared the
pressurizer level to accommodate the largest expected void without losing the
ability to control RCS pressure.

The staff,has reviewed the above justifications for the procedural changes made
for the natural circulation test and concludes that they are acceptable but
must be substantiated further in the post-test analysis.

The post-test report, which is a confirmatory issue, is being prepared by the
applicant and will be submitted to the staff for review. On completion of its
review, the staff will utilize this report to confirm the judgments already
made that the design of Palo Verde Units 1, 2, and 3 satisfy the BTP RSB 5-1
requirements. The staff will then report its evaluation of the applicant's
post-test report in a future supplement to the SER.

H dro en-Ventin Demonstration Test for Char in Pum s

In Supplement No. 9, the staff stated that the applicant had committed to sub-
mit procedures for hydrogen venting from the charging pumps for staff approval
and to conduct a demonstration of the venting procedure before reaching initial
criticality at Palo Verde Unit 2.

In a letter dated February 24, 1986, the applicant submitted the following:

(1) a summary of hydrogen-venting demonstration test

(2) hydrogen-venting procedure, revision 1, which was used during the
demonstration test

(3) hydrogen-venting procedure, revision 2, which reflects the actual demon-
stration performed

(4) a description of charging system modification to achieve hydrogen venting
from the charging pumps to area outside of the charging pump cubicle
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For the demonstration test, nitrogen gas was used to simulate the normal hydro-
gen cover gas in the volume control tank (VCT). After isolating all sources of
makeup to the VCT, the operator pressurized the VCT with nitrogen'nd drained
the existing water from the VCT and the suction and discharge piping of all
three charging pumps. After the system was drained, the VCT cover gas was pres-
surized to approximately 40 psig. This pressure was required to ensure that the
charging pump suction was at a higher pressure than the available refueling
water tank (RWT) head. At this point, the hydrogen-venting procedure was fol-
lowed to vent gas from the suction and discharge of the charging pumps to the
vent receiver tank at the 88-foot level of the auxiliary building. The receiver
tank collects the vented gas and then vents it to an area that is served by
the essential ventilation system following an accident and is monitored for
radioactivity before release to the atmosphere. This demonstration test was
successful. A charging pump with gas binding in the suction and di'scharge pip-
ing was recovered and delivered approximately 44 gpm. The gravity feed isola-
tion valve (CH-536) from the RWT was opened to provide the suction water supply
to the charging pumps. The NRC resident inspector was present to witness this
test.

The staff has reviewed the applicant's submittal and concluded that the gas-
venting demonstration test was acceptable and the hydrogen gas-venting procedure,
revision 2, is acceptable to be used in the interim at Palo Verde Units 1 and 2.

During the staff review, it was noted that the newly added piping system and
the vent receiver tank for hydrogen venting are not designed to safety-grade
standards. However, a postulated break of gas-venting piping inside the charg-
ing pump room could be remedied by using a tygon tubing to discharge vented
hydrogen gas outside the charging room. The staff finds that this system modi-
fication is acceptable for the interim. The applicant has committed, in its
letter dated December 5, 1985, that its long-term solution will be established
by an engineering evaluation considering alternative hardware changes necessary
to eliminate the need for venting hydrogen from the suction of the charging pumps.
The engineering evaluation will include the schedules for procurement and in-
stallation of the selected solution. The evaluation and schedules for imple-
mentation will be submitted for staff approval by June 30, 1986. The staff
will report the resolution of this item in a future supplement to the SER.

Pressurizer Vent S stem

In response to the staff's request for additional information regarding the
need for testing the depressurization capability of the pressurizer gas vent
system, the applicant stated in its letter dated March 14, 1986, that no addi-
tional testing of the pressurizer vent system was necessary. The applicant
asserted the following reasons:

(1) The function of the pressurizer vent system during a steam generator tube
rupture (SGTR) is to remove steam from the pressurizer steam space to re-
cover pressurizer level. Once pressurizer level has been recovered, the
operator throttles the high-pressure safety injection (HPSI) flow that
results in the RCS depressurization. The combination of using the pres-
surizer vent system and the throttled HPSI flow provides RCS depressurization.

(2) Pressurizer vent flow rate was calculated by using the same critical flow
correlation as that used for the primary safety valves. A comparison of

f!
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predicted flow with data from semiscale tests shows that the flow correla-
tion used for predicting vent flow underpredicts flow and is, therefore,
conservative.

(3) The applicant performed a„sensitivity analysis assuming a 20/o reduction
in the pressurizer vent flow for the SGTR analysis. The results of this
sensitivity analysis were acceptable.

(4) During the natural circulation test at Palo Verde Unit 1 on January 24
and 25, 1986, the reactor vessel upper-head gas-vent system was used
to eliminate the void in the upper head. The applicant is evaluating the
data obtained from the natural circulation test to determine if the data
can be used to predict the pressurizer vent flow rate.

(5) Additional testing of the pressurizer vent system to verify system capabil-
ity would be difficult and prone to multiple sources of error because the
vent flow cannot be directly measured. The vent flow would have to be
determined by analysis based on the measured pressurizer level changes
from the test. Also, the applicant indicated that it would be extremely
difficult to perform a test simulating the RCS depressurization process
achieved by the combination of the pressurizer vent system, throttled HPSI,
and the leaking steam generator.

The following factor is also relevant to the pressurizer vent system test issue:

Although the APSS is not designed to safety-grade standards and it should not
be used in the licensing safety analysis, it is likely that the APSS could be
used for RCS depressurization following an SGTR accident. An analysis of SGTR
submitted by the applicant in its letter dated October 15, 1985, showed that an
initiation of APSS 2 hours following an SGTR accident would still lead to an
acceptable radiological consequence.

The staff has reviewed the applicant's justifications and concludes that there
is sufficient assurance that the pressurizer vent system design. will perform
its safety function of mitigating a design-basis SGTR. On the basis of the
above agreements, the staff agrees with the applicant that a test of the pres-
surizer vent system is not needed.

Auxiliar Pressurizer S ra S stem

In Supplement No. 9 to the SER, the staff presented an evaluation of the auxi-
liary pressurizer spray system. The evaluation was based on a number of sub-
mittals by the applicant, including the applicant's responses to the staff's
October 2, 1985, letter on Palo Verde Unit 1, pursuant to 10 CFR 50.54(f). The
staff's specific evaluation of the responses to the October 2, 1985, letter is
included as Appendix M to this supplement.
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" APPENDIX A

CONTINUATION OF CHRONOLOGY OF RADIOLOGICAL REVIEM

December 3, 1985

December 3, 1985

December 5, 1985

December 6, 1985

December 9, 1985

December 26, 1985

December 30, 1985

January 3, 1986

January 3, 1986

January 7, 1986

Generic Letter 85-22 - Potential for Loss of Post-LOCA
Recirculation Capability Due to Insulation Debris
Blockage

Letter from applicant forwarding draft version of proposed
enhancements to level indicator and outlet valve of volume
control tank

ll

Letter from applicant regarding justification for interim
operation related to radiation monitors required by Tech-
nical Specifications for Unit 2

Letter to applicant issuing amendments to Units 2 and 3
construction permits regarding GDC 4 exemption

Issuance of Facility Operating License NPF-46 for Palo
Verde Unit 2 (authorizing fuel loading and operation up
to 5/o power)

Issuance of Amendment 3 to Facility Operating License
NPF-41 to revise license to authorize sale and leaseback
by Public Service Company of New Hexico

Letter from applicant advising that demonstration of heat
removal capability of essential cooling water system will
be performed during first cycle of operation

Letter from applicant to NRC Region V transmitting proposed
revisions to emergency plan

rt

Generic Letter 85-01 - Safety Concerns Associated Mith Pipe
Breaks in Boiling Mater Reactor Scram Systems

Letter to applicant requesting additional information
related to responses to Items 4. 1, 4.2. 1, and 4.2.2 in
Generic Letter 83-28

January 8, 1986

January 9, 1986

Letter to applicant requesting summary report on results
of power ascension program

Letter to applicant regarding post-maintenance test re-
quirements of Items 3. 1. 3 and 3. 2. 3 of Generic Letter 83-28
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January 9, 1986 Letter to applicant transmitting request for additional
information regarding responses to Items 2.1, 2.2.1.1,
2.2.2, and 4.5.3 of Generic Letter 83-28

January 9, 1986

January 10, 1986

January 10, 1986

January

January

13, 1986

17, 1986

,January 13, 1986

Letter to applicant transmitting two draft reports on
probabilistic risk assessment insights

Form letter to applicant transmitting Sholly Federal
~Re iater Notice dated Oecember 18, 1985

Letter to applicant transmitting request for additional
information on safety parameter display system

Letter to applicant transmitting Federal Emergency Manage-
ment Agency (FEMA) findings for emergency preparedness

I

Letter from two members of the ACRS regarding rapid
depressurization capability

Letter from applicant concerning 10 CFR 50.61, "Fracture
Toughness Requirements for Protection Against Pressurized
Thermal Shock Events"

January 21, 1986 Letter to applicant transmitting January 13, 1986, letter
from ACRS

January 23, 1986

January 27, 1986

January 29, 1986

January 30, 1986

January 30, 1986

February 5, 1986

Generic Letter 86-02 - Technical Resolution of Generic
Issue B-19, "Thermal-Hydraulic Stability"

Issuance of Amendment 5 to Facility Operating License
NPF-41 and Amendment 1 to Facility Operating License
NPF-46 to revise Technical Specifications to permit an
exception to provisions of Specification 3.0.4 during
time that environmental qualification modifications are
being made to hydrogen recombiner system when containment
hydrogen purge system described in Specification 3.6.4.3
is operable

Issuance of Amendment 4 to Facility Operating License
NPF-41 extending deadline for environmental qualification
of electrical equipment to March 30, 1986

Letter from applicant regarding the spray pond pressure
monitoring schedule

1

Letter from applicant requesting schedular exemption from
10 CFR 50.71(e) requirements for periodic updates to FSAR

Letter to applicant transmitting petition from Coalition
for Responsible Energy Education dated January 12, 1986,
for review and comment
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February 6, 1986 Letter from applicant transmitting supplemental applica-
tion for amendment of license for Unit 1 regarding sale
and leaseback transactions by Public Service Company of
New Mexico

February 6, 1986

February 6, 1986

Form transmittal to those listed in the September and
October Monthly Operating Reports

Meeting with applicant and Combustion Engineering to discuss
natural circulation cooldown test procedure

February 10, 1986 Generic Letter 86-03 — Applications for License Amendments

February 10, 1986 Letter from applicant transmitting Amendment 10 to security
plan

February 13, 1986 'eneric Letter 86-04 - Policy Statement on Engineering
Expertise on Shift

February 13, 1986

February 21, 1986

February 24, 1986

February 24, 1986

Letter from applicant transmitting emergency plan imple-
menting procedures

Letter from applicant transmitting changes to test pro-
cedures for boron mixing and natural circulation cooldown

Letter from applicant transmitting revised "Venting Charg-
ing Pumps" and summary of venting demonstration test

Letter from applicant transmitting information on charging
pump operability

February 24, 1986 Letter from applicant transmitting startup summary report

February 28, 1986

March 3, 1986

March 4, 1986

March 6, 1986

March 11, 1986

March 14, 1986

Letter from applicant responding to letters of January 7
and 9, 1986, requesting information

Form letter to applicant transmitting Sholly Federal
~Re ieter Notice dated February 12, 1986

Letter to applicant forwarding copy of Federal Re ister
Notice regarding consideration of issuance of amendment
to permit additional sale and leaseback transactions by
Public Service Company of New Mexico of its Unit 1 owner-
ship interest

Meeting with applicant to discuss plant readiness for full-
power licensing.

Letter to applicant transmitting request for additional
information on reactor coolant system pressurizer vent
flow path

Letter from applicant providing information concerning
performance of the pressurizer vent system
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March 14, 1986

March 20, 1986

April 2, 1986

Letter from applicant transmitting additional information
concerning safety parameter display system

Form letter to applicant transmitting Sholly Federal
~Re ieter Notice dated March 12, 1986

Letter to applicant transmitting request for additional
information concerning responses to Items 4.2.3 and 4.2.4
of Generic Letter 83-28

April 3, 1986

April 7, 1986

April 8, 1986

April 8, 1986

Letter to applicant transmitting request for additional
information concerning Unit 2 Technical Specifications

Form letter to applicant transmitting Sholly Federal
~Re ieter Notice dated March 26, 1986

Letter from applicant confirming current ownership interests

Letter from applicant concerning differences between con-
trol rooms for Unit 1 and Unit 2

April 9, 1986

April 10, 1986

April ll, 1986

April ll, 1986

April ll, 1986

April 16, 1986

Letter from applicant transmitting report concerning single
pi pe suppor t fai 1 ure in Uni t 1 contai nment

Letter from applicant providing confirmation of completion
of environmental qualification of hydrogen recombiners

Letter to applicant transmitting draft full-power license
for review

Letter from applicant providing confirmation or completion
of actions taken to correct human engineering discrepancies

Meeting with applicant to discuss construction of masonry
walls, thermal loads on structural steel, and piping
supports

Letter from applicant providing an evaluation of masonry
walls

April 16, 1986

April 17, 1986

April 17, 1986

Letter .from applicant transmitting revision to report on a
Unit 1 pipe support failure, forwarded by letter dated
April 9, 1986

Letter from applicant providing status of activities related
to radiation monitoring system and requirements of Regu-
latory Guide 1.97, Revision 2

Letter from applicant providing confirmation of completion
of modifications to Unit 2 chemical and volume control system
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April 18, 1986

April 18, 1986

April 22, 1986

Letter from applicant providing resolution schedule for
issue concerning masonry walls

Letter from applicant transmitting updated report concerning
evaluation of a Unit 1 pipe support failure

Letter from applicant concerning schedule for completion of
safety parameter display system
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APPENDIX E

ABBREVIATIONS

ACRS
ANPP
APS
APSS

Advisory Committee on Reactor Safeguards
Arizona Nuclear Power Project
Arizona Public Service Company
auxiliary pressurizer spray system

BTP Branch Technical Position

CAT
CE

CEDM

CFR

Construction Assessment Team
Combustion Engineering
control element drive mechanism
Code of Federal Regulations

DNBR departure from nucleate boiling ratio

FEMA Federal Emergency Management Agency

HED human engineering discrepancy
HPSI high-pressure safety injection

NRC Nuclear Regulatory Commission

OBE operating basis earthquake

PORV power-operated relief valve
PVNGS Palo Verde Nuclear Generating Station

RCP

RCS

RVUH

RWT

SCS
SER
SGTR
SSE

VCT

reactor coolant pump
reactor coolant system
reactor vessel upper head
refueling water tank

shutdown cooling system
Safety Evaluation Report
steam generator tube rupture
safe shutdown earthquake

volume control tank
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APPENDIX F

PRINCIPAL CONTRIBUTORS

Name

M. Hartzman

C. Liang

E. Licitra

J. Ma

L. Harsh

Issue

Pipe Supports

Shutdown Cooling System

Project Management

Masonry Walls

Shutdown Cooling System

NRR" Affiliation

Engineering Branch/
Division of PWR Licensing-B

Reactor Systems Branch/
Division of PWR Licensing-B

Project Directorate ¹7/
Division of PWR Licensing-B

Engineering Branch/
Division of PWR Licensing-B

Reactor Systems Branch/
Division of PWR Licensing-B

"NRR = Offi ce of Nuc1 ear Reactor Regul ati on, NRC.
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APPENDIX M

STAFF EVALUATION OF ARIZONA NUCLEAR POWER PROJECT RESPONSES TO

NRC LETTER PURSUANT TO 10 CFR 50.54(f)

The Palo Verde Nuclear Generating Station was designed without power-operated
relief valves (PORVs) on the pressurizer. In lieu of PORVs, the plant design
relies on the auxiliary pressurizer spray system (APSS) as a means of de-
pressurizing the reactor coolant system (RCS) for plant shutdown to meet the
requirements of Branch Technical Position (BTP) RSB 5-1. Also, in the original
design basis, the APSS is relied on for steam generator tube rupture (SGTR) ac-

- cident mitigation. Since the APSS performs safety-related functions, Arizona
Nuclear Power Project (ANPP) in its letter dated November 3, 1982, stated that
the safety-grade APSS provides a depressurization capability of the primary
system when the reactor coolant pumps are not running. In a July 28, 1983,
letter, ANPP stated that the safety-grade APSS is also used to depressurize the
plant to shutdown cooling entry conditions, following an SGTR accident, without
exceeding offsite dose limits.

On September 12, 1985, ANPP conducted a loss-of-load test on Palo Verde Unit 1
from approximately 55%%uo power. The plant did not perform as expected. The test
resulted in an event involving loss of all three charging pumps. The detailed
failure modes of these charging pumps were discussed in a letter from H. L.
Thompson, Jr., NRC, to ED E. Van Brunt, Jr., ANPP, dated October 2, 1985, and
in Supplement 9 to the SER (NUREG-0857), dated December 1985. On the basis of
information associated with the above unexpected event, the staff believed that
the APSS design may not meet safety-grade standard as ANPP had previously as-
serted. On October 2, 1985, NRC issued the letter from Thompson to Van Brunt
pursuant to 10 CFR 50.54(f) which requested that ANPP respond to a number of
staff questions and concerns. In three letters,* ANPP submitted its responses.
The staff evaluations of each item are as follows:

NRC QUESTION 1

The Palo Verde design includes a safety-grade auxiliary pressurizer spray sys-
tem. As a result of the September 12, 1985, event at Palo Verde Unit 1, it is
the staff's view that the auxiliary pressurizer spray system does not meet
safety-grade standards and that the Palo Verde design is not consistent with
the docketed information describing the system design. Therefore, describe the
design modifications ANPP intends to make to upgrade the auxiliary spray system
to safety-grade standards and provide the schedule by which this effort will
be accomplished. A justification for operation until the modifications have
been completed should be provided.

*Letters from E. E. Van Brunt, Jr., ANPP, to G. W. Knighton, NRC, dated
October 15, October 22, and November 4, 1985.
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ANPP Res onse

In a letter from Van Brunt to Knighton dated October 22, 1985, ANPP asserted
that the Palo Verde design is consistent with the docketed information de-
scribing the APSS design. The bases of ANPP's assertion are: (1) the APSS has
a degree of performance consistent with the BTP RSB 5-1 for Class 2 plants and
(2), for the SGTR analysis, it was agreed that the new analysis would reflect
operator actions in CEN-152 and use of the APSS is one of those operator actions.
On the basis of the above considerations, ANPP concludes that justification for
interim operation is not necessary for Palo Verde Unit 1. However, in response
to the September 12, 1985, event, ANPP conducted an engineering evaluation of
the design and operation of the Palo Verde charging system and APSS. This
evaluation determined that system modifications could be made to improve system
reliability, reduce the potential for gas binding the charging pumps, and pro-
vide a large reduction in the potential for extended loss of the APSS and
charging capability.

ANPP proposes the following design modifications:

(1) provide power to valves CH-501 and CH.-536 from a Class lE motor control
center

(2) enhance automatic realignment to the refueling water tank

(3) enhance volume control tank level instrumentation

Staff Evaluation

The staff does not fully agree with ANPP's assertion with respect to the APSS
design's consistency with the docketed information. For BTP RSB 5-1 compliance,
operator actions outside the control room following a single failure could be ac-
ceptable for Class 2 plants provided that the required local manual actions are
justifiable. The September 12, 1985, event at Palo Verde Unit 1 demonstrated
that a single failure of valve CH-501 could cause hydrogen gas binding of all
three charging pumps., Under these conditions, numerous operator actions outside
the control room would be (and were) required. These actions are necessary for
system realignment and venting hydrogen from the charging pumps and piping.
This fai lure mode and the necessary mitigating operator actions were not identi-
fied or discussed in any docketed information. Thus, staff review of the ac-
ceptability of these operator actions was needed for BTP RSB 5-1 compliance.

For SGTR mitigation, the staff does not believe that the complicated hydrogen
venting from the charging pumps to regain operation of this system, should be
given credit in the licensing accident analysis. In response to this concern,
ANPP submitted the results of a reanalysis of the SGTR accident in a letter
dated November 4, 1985. The reanalysis assumes that the APSS is inoperable and
the pressurizer gas vent system performs the function of RCS depressurization.
The staff has reviewed and accepted the results of ANPP's reanalysis and the
design of the pressurizer gas vent system. The staff's detailed evaluation has
been reported in Supplement No. 9 to the Palo Verde SER (NUREG-0857).

During the staff's evaluation of ANPP's proposed enhancement of the APSS and
charging system in light of BTP RSB 5-1 compliance, the staff recommended that

Palo Verde SSER 10 Appendix M



several additional changes be made in the areas of system design, Technical
Specifications, and operating procedures. ANPP has agreed to implement most
of the staff recommendations. The detailed discussion on ANPP's commitments
on this matter has been reported in SER Supplement No. 9. ANPP also committed
to the following actions:

(1) Before Unit 2 reaches 'initial criticality, ANPP will submit procedures
for staff approval and perform a demonstration of the gas venting proce-
dures for venting of hydrogen from a charging pump(s).

(2) By June 30, 1986, ANPP will submit its evaluation and implementation
schedules for staff approval regarding the long-term solution considering
alternative hardware changes necessary to eliminate the need for venting
hydrogen from the suction of the charging pumps.

(3) Before the end of the first refueling outage of Palo Verde Unit 2, ANPP
will provide a detailed evaluation of the charging pump operability when
subjected to the various phenomena associated with hydrogen gas binding.

With the above ANPP committed enhancements and demonstration test and evalua-
tions, the staff concludes that the Palo Verde design with respect to RCS de-
pressurization capability satisfies the requirements of BTP RSB 5-1 for Class 2
plants. ANPP's responses have resolved the technical concerns of this staff
question.

NRC QUESTION 2

The auxiliary spray system was stated to be safety grade on the Palo Verde
docket and then later determined to have single-failure vulnerabilities and
other deficiencies. Provide a detailed explanation of how the quality assur-
ance (gA) process, which should include an independent review and verification
of design adequacy, did not detect these deficiencies in the auxiliary spray
system. Also provide a description of the corrective actions ANPP intends to
take to remedy any weaknesses identified in the gA process.

ANPP Res onse

In a letter sent to NRC on October 22, 1985, ANPP asserts that there was no
weakness in the gA process. The APSS was designed to the standards that were
intended, as was explained in the response to NRC guestion 1.

Staff Evaluation

In the October 22 letter, the applicant's assertion that there was no weakness
in the gA process is based on its belief that the APSS was designed consistent
with the staff positions of BTP RSB 5-1. As described above, the technical
concerns regarding the APSS have been resolved. The applicant has modified, or
committed to modifications, so that the reconfigured APSS is, in the staff's
judgment, consistent with the guidance and staff positions of BTP RSB 5-1.
Also, the system is no longer relied on for mitigation of the design-basis SGTR
accident.
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NRC QUESTION 3

Provide a detailed description of what ANPP considers to be safety-grade design
requirements and how ANPP applies these requirements to systems and components
that are specified as safety related. In particular, discuss how these require-
ments were applied to the auxiliary spray system and whether the identified
deficiencies in the auxiliary spray system resulted from a fai lure to apply
them to the system.

ANPP Res onse

In the October 22, 1985, letter, ANPP stated that safety-grade design require-
ments are provided in the general design criteria (GDC) of 10 CFR 50, Appendix A,
and acceptable methods for meeting the GDC are provided in guidelines from
the NRC staff. The staff's guidelines for the APSS is provided in BTP RSB 5-1,
which included implementation for Class 2 plants. ANPP asserted that APSS de-
sign is consistent with the guidelines provided in BTP RSB 5-1. The NRC's
acceptance of the design was provided in its Safety Evaluation Reports for CESSAR

and Palo Verde plants.

Staff Evaluation

ANPP's response does not address the safety-grade design requirements applicable
to the SGTR mitigation. In performing its safety-related function during an
accident, the staff would not give credit for extended operator actions (such
as local manual venting from a hydrogen bound charging pump) in the licensing
basis safety analyses. Also, for compliance with BTP RBS 5-1 for Class 2 plants,
operator actions outside the control room would be acceptable only if they could
be justified and approved by the staff.

Therefore, the APSS was not designed consistent with the staff guidance dis-
cussed above. This is evidenced by the corrective measures planned or now

being implemented to upgrade the APSS to the standards for Class 2 plants under
BTP RSB 5-1.

SUMMARY

The staff's October 2, 1985, letter contained the three questions described
and evaluated above, and also contained four staff concerns that somewhat over-
lap these questions. Staff Concerns 1, 2, and 4 in the said letter relate to
the design of APSS, SGTR analysis, and the charging pump operation. These have
been addressed in the evaluation of NRC question 1, above.

In response to Concern 3, ANPP asserted in its letter of October 22, 1985, that
the existing Palo Verde design does not affect the staff's conclusion stated in
NUREG-1044, "Evaluation of the Need for a Rapid Depressurization Capability for
CE Plants" (December 1984). This is again because, in the licensee's view, the
design of the APSS met the requirements of BTP RSB 5-1 for Class 2 plants. The
staff s view is that with the newly identified unreliability of the APSS, the
staff PORV study may be affected. Specifically, the portion of the study that
relates to the use of the APSS in meeting BTP RSB 5-1 and the regulatory cri-
teria for SGTR would be impacted. However, with the enhancements to the APSS,

the staff study and conclusion with respect to BTP RSB 5-1 is valid. The staff
study with respect to the SGTR would be changed since the applicant now relies
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on the RCS vent system. The staff's conclusion that the applicant meets the
SGTR regulatory criteria remains valid, although the APSS is no longer relied
upon. However, with the ANPP committed enhancements, the reliability of APSS
has been improved, so that the staff conclusion stated in NUREG-1044 remains
valid for Palo Verde.

Although ANPP's responses to the NRC letter of October 2, 1985, do not provide
direct answers to each question, the staff finds that technical concerns ad-
dressed in the October 2 letter have been resolved by ANPP's responses. The
detailed staff evaluation of this issue has been reported in SER Supplement 9.
The staff considers that ANPP has completed its actions required by the NRC
letter of October 2, 1985, with the commitments discussed.
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